Chain elongation in the isoprenoid biosynthetic pathway.
Isoprenyl diphosphate synthases catalyze addition of allylic diphosphate primers to the isoprene unit in isopentenyl diphosphate to produce polyisoprenoid diphosphates with well defined chain lengths. Phylogenetic correlations suggest that the synthases which catalyze formation of isoprenoid diphosphates with (E) double bonds have evolved from a common ancestor. X-ray crystallographic studies of farnesyl diphosphate synthase in conjunction with site-directed mutagenesis have provided important new information about the residues involved in binding and catalysis and the source of chain length selectivity for the enzymes that catalyze chain elongation.